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Abstract

Recent investigations into the distributions of western Pennsylvania, USA, crayfishes have yielded 30 new occur-
rences of Lacunicambarus thomai (Jezerinac, 1993). The discovery of a population of L. thomai in Crawford County
is the furthest north population in the state. Two populations of L. thomai were discovered outside of its historic range
in Fayette and Somerset counties in southwestern Pennsylvania. These populations are in recreational fishing destina-
tions and may have been introduced by bait bucket or construction fill. Additional surveys for Pennsylvania L. thomai
should occur in areas lacking recent, thorough searches.
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Introduction

Lacunicambarus thomai (Jezerinac, 1993) (Little Brown
Mudbug) is a primary burrowing crayfish found in the
USA in central and eastern Ohio, western Pennsylvania,
central and western West Virginia, eastern Kentucky,
and a small part of Tennessee west of the Smoky Moun-
tains (Jezerinac 1993; Jezerinac et al. 1995; Thoma and
Jezerinac 2000; Taylor and Schuster 2004; Loughman
and Simon 2011). Bottomland habitats including marshes,
wetlands, and large river floodplains are preferred L.
thomai habitats. Within its Appalachian distribution, L.

thomai is replaced by members of the Cambarus dubius
Faxon, 1884 complex, as well as Cambarus mononga-
lensis Ortmann, 1905 along ridge top and hillside hab-
itats conducive for primary burrowing crayfish species
(Loughman and Simon 2011).

In Pennsylvania, L. thomai has been collected in
Allegheny, Armstrong, Beaver, Butler, Fayette, Greene,
Indiana, Jefferson, Lawrence, Mercer, Washington, and
Westmoreland counties (Ortmann 1905, 1906; Lough-
man et al. 2017). While Ortmann (1905, 1906) did
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search for northern populations near localities such as
Pymatuning Swamp in Crawford County and Oil City
in Venango County, he did not find L. thomai in these
areas. Historically, L. thomai was collected in Jefferson
County (Ortmann 1905, 1906) but was not found in this
county in recent surveys (Loughman et al. 2017). Ort-
mann (1905, 1906) described L. thomai as being absent
to the east of Pennsylvania’s Chestnut Ridge (Fig. 1).
However, Ortmann (1905) found L. thomai in associa-
tion with C. dubius in at least one site at the base of the
Chestnut Ridge (elevation = 326 m) near Dunbar, Fay-
ette County. However, no other locality information
was provided, specimens could not be located, and it is
unknown which side of the Chestnut Ridge this locality
falls on (Fig. 1). Ortmann’s Dunbar record contradicts
his own claims, as well as results from recent investiga-
tions because Ortmann (1905, 1906) claimed the distri-
butions of C. dubius and L. thomai were allopatric, with
C. dubius present on the eastern slope of the Chestnut
Ridge and L. thomai present on the western slope. Both
Loughman et al. (2017) and Allison (2020) also found C.
dubius to be present on the eastern slope of the Chest-
nut Ridge, but not on the western slope. However, recent
investigations into the distribution and ecology of other
burrowing crayfishes (Allison 2020; Khan 2021; D.
Davis unpublished data) have also yielded new popula-
tions of L. thomai in Pennsylvania, providing additional
insight on the distribution of L. thomai in the state.

Methods

Burrowing crayfish surveys were conducted in Arm-
strong, Beaver, Butler, Crawford, Fayette, Greene,
Somerset, Washington, and Westmoreland counties,
Pennsylvania, USA from June 2017 to September 2020
(Figs. 2, 3). A total of 1,363 sites were visited, with most
populations identified through searches in marshes,
seeps, anthropogenic wetlands, and roadside ditches.
Burrows with evidence of recent activity (mud pellets at
burrow portals) were given sampling priority over bur-
rows with no evidence of recent activity. Excavation was
the primary means of collection and completed either by
hand or with use of spades or picks. Most excavation was
completed until resting chambers were breached, which
were subsequently filled with water, and aggressively
plunged by collectors. Lacunicambarus thomai normally
would respond to these activities by rising to the air/water
interface, where investigators captured them. Crayfish
were collected under Type 1: Non-Profit Research and
Education scientific collecting permits provided by the
Pennsylvania Fish and Boast Commission, Pennsylva-
nia, USA. Specimens were euthanized on site in 80%
ethanol, and location and ecological data recorded. All
voucher specimens were transferred to 70% ethanol in
the laboratory and are housed in the West Liberty Uni-
versity (WLU) Astacology collection.
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Results

Lacunicambarus thomai (Jezerinac, 1993)
Figures 4A, E, 6A

Thirty new records of L. thomai were found in Arm-
strong, Beaver, Butler, Crawford, Fayette, Greene, Som-
erset, Washington, and Westmoreland counties. Of
these, 27 records were collected within the known distri-
bution of L. thomai. The majority of these records came
from the Pennsylvania—West Virginia border in Bea-
ver, Washington, and Greene counties (D. Davis unpub-
lished data). Two populations of L. thomai were found
between Pennsylvania’s Chestnut Ridge and the Allegh-
eny Mountains, outside of the known range of L. thomai
(Fig. 3; Allison 2020). One of these populations (Fig. 4A)
was discovered adjacent to Deer Lake, Wharton Town-
ship, Fayette County in the banks of the impoundment
(39.8523, —079.5952; Fig. 4B), though the majority of
burrows (Fig. 4C) and specimens were found in an adja-
cent roadside ditch system (39.8538, —079.5953: Fig. 4D).
The population in the roadside ditch system appeared to
be well established, as two ovigerous females were found
in this area on 27 May 2019 (Fig. 4E). The other popu-
lation was found in a roadside ditch (Fig. 5A) and adja-
cent floodplain of Cranberry Glade Lake (Fig. 5B-D) in
State Game Lands 111, Lower Turkey Township, Som-
erset County (39.9045, —079.36914). Much like in Deer
Lake, the Cranberry Glade Lake L. thomai population
appeared to be established, with a female bearing live
young collected on 28 May 2019. This latter population
is the first known occurrence for L. thomai in Somerset
County. A population of L. thomai (Fig. 6A) was also
discovered in the extreme southern tip of Pymatuning
State Park, where it was present in a large skunk cab-
bage wetland complex (Fig. 6B) with abundant clay sub-
strate (Fig. 6C, D; Khan 2021). This locality (41.5060,
—080.4733) is the first known occurrence of L. thomai in
Crawford County, and is the furthest north population of
this species in Pennsylvania. The following is a complete
list of the new records of L. thomai in Pennsylvania from
our surveys.

New Records. USA — Pennsylvania ¢ Armstrong
County, Lenape Heights, Crooked Creek Lake Wetland
adjacent to Crooked Creek Lake, 6.72 miles (10.81 km)
SW of Whitesburg; 40.7037, —079.5146; 4.VI1.2020; Pat-
rick Allison Jr. leg.; burrow excavation; 1 I1&, 1 @, 4
J, WLU 200704-02 ¢ Beaver County, Clinton, Mineral
Springs Loop Seep adjacent to PA-18, 2.89 miles (4.65
km) S of Harshaville; 40.5022, —080.4245; 27V.2020;
Destinee Davis, Taylor Whitson, Caitlin de Vries leg.;
burrow excavation; 3 I1%, 2 @, WLU 200527-03a; 1 O%,
72 J WLU 200527-03b ¢ Beaver County, Frankfort, Tra-
verse Creek Swamp #l, adjacent to Cabin Road, 2.72
miles (4.38 km) SW of Harshaville; 40.5081, —080.4358;
16.V1.2020; Destinee Davis, Taylor Whitson, Kaine Diehl
leg.; burrow excavation; 1 I, WLU 200616-01 ¢ same
locality; 18.V1.2020; Destinee Davis, Taylor Whitson,
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Figure 1. Distributions of Cambarus dubius and Lacunicambarus thomai in Fayette County in southwestern Pennsylvania (Ortmann 1905,
1906; Loughman et al. 2017; Allison 2020). The Chestnut Ridge (1) appears to act as a geographical boundary between the species. Ort-
mann (1905, 1906) described sympatric populations of Cambarus dubius and Lacunicambarus thomai at Dunbar, but specimen records are
unavailable, and the precise collection location is unknown.
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Figure 2. Collection sites of Lacunicambarus thomai in western Pennsylvania with listed counties and basins. Brown circles indicate new
records in assumed native range and red circles indicate new records that may be potential introductions. Cyan circles indicate recent
records from Loughman et al. (2017). Yellow triangles indicate historic records from Ortmann (1905, 1906) and the Smithsonian National
Museum of Natural History (NMNH). Alle. = Allegheny, Fay. = Fayette, Gre. = Greene, Law. = Lawrence, Wash. = Washington.
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Figure 3. Collection sites of Lacunicambarus thomai in western Pennsylvania with elevation displayed. Brown circles indicate new records
in assumed native range and red circles indicate new records that may be potential introductions. Cyan circles indicate recent records
from Loughman et al. (2017). Yellow triangles indicate historic records from Ortmann (1905, 1906) and the Smithsonian National Museum
of Natural History (NMNH). The historic range of L. thomai falls to the west of the Chestnut Ridge (1), Laurel Ridge (2), and Allegheny
Mountains (3).



Check List 17 (6)

X S0z (£107) "[e 32 uewybno 0061'080— ¥196'0% 3||1AsIaLI04 13)ng elueA|suudg vsn

X SL0z (£107) "[e 3 uewybnoy SULL6L0— £5€8°0F ueuisy 19[ing eluRAJsuUdg vsn

X X §L0z (£107) *(e12 uewybnoy 8/86'6L0— 8LLO'LY oy Araddiyg i3png elueAAsuuag ¥sn

X S06L (9061 5061) uuewLIQ 1£96'6£0— 95080y MaLuY 19)1ng elueAjfsuuag vsn

X S06L (9061 5061) uuewLIQ 1886'6£0— 6LL0°LY oy A1addis 19)1ng elueAjfsuuag vsn

X L10C — 06£6'6£0— S99U'LY 3||IAstiieH 1)ing eluen|fsuuag vsn
X 5107 (£107) "[e 32 uewiybno 6€9€°080— 9261 0% 1anoue Jo diysumo] 1aneag elueAJASUUAg VSN

X S06L (9061 5061) uuewIQ 0527°080— 6€€9°07 uspeg Joneag elueA|fsuuaq vsn

X 020 — 9LL¥'080— LevS oy 9||Aeysiey Joneag elueA|fsuuaq vsn
X 020 — 08£€£7080— 0905°0% uouip Joneag elueA|fsuuaq Ysn
X 0207 — 90¥¥'080— S0LS°0F (IOEIILED) 1aneag elueAjfsuudg vsn
X 0207 — 9077'080— §605°0F umo3361099 19A3g elUBA|ASUUI4 vsn
X 020 — 85¢1'080— 18050 opjuel4 JENL:EY] ejueAjfsuudgd vsn
X 020z — SyTy'080— 0soy uouip 1oneag elueA|fsuuaq vsn
X 5061 (9061 ‘5061) uueWLIQ vr9Y'60— 6750 bingsyes Buonsuiy elueAjfsuuag v

X 5061 (9061 ‘5061) uuewIQ 6175620 681807 Buuuenry Buonsway eluenjfsuuaq ¥

X 0207 — 1715610~ 1£0L°0% s)yb1ay adeua buonswiy elueAjsuudg vsn
X 10T (£107) "[e 3 uewybnoy 0££6'6L0— ey oy ybungsnid fuaybayly eluRA|ASUUIY ¥sn

X X 7107 (£107) "Ie12 uewybno 8051'080— 950y sybiay Appimas fuaybayly elueA|ASUUdg vsn

X 7107 (£107) ‘e 32 uewybnoq 18%9'6/0— L719°0F ||241ng JaMo] Kuayba|ly eluRA|ASUUI vsn

X 102 (£107) "[e12 uewybnoy 958£°6/0— 6LL5°0% wnid fuaybayy elueA|Asuuaq s

X X 10T (£107) "[e 32 uewybnoy €L79°6L0— 667907 binqyaan fuayba|ly elueAjAsuuag vsn

X X 10z (£107) "[e3 uewiybno7 0678'6/0— L90Y uoyassny Auaybayy elueAlASuUag vsn

X 9061 HNWN ueluosyyws £5€0°080— L615°0% ybingsnlg Kuayba)ly eluen|fsuuag vsn

X S06L (9061 ‘5061) uuewnIQ LL£8°6L0— L90¥'0F poppeig fuaybayyy elueA|fsuuaq vsn

X S06L (9061 ‘5061) uuewIQ Ly61°080— L6VS0F Appimas Auaybayy elueAjsuuag ysn

X S06L (9061 ‘5061) uueWLIQ 87L6'6L0— STtr9°0r ejuosqiy fuaybayy elueA|fsuuaq ysn

X S06L (9061 ‘5061) uuewnp £601°080— 6£99°07 dlepuaiiey fuaybayy elueA|fsuuaq ysn

X 5061 (9061 ‘506L) uuewniQ LE06'6£0— L6V 0P [emurdsy AuayBay )y elueA|fsuuag vsn

X S06L (9061 “5061) uuewnQ 8998'6/0— £€05°0Y ybangsnig fuaybayly elueA|ASUUdY vsn

X 5061 (9061 “5061) uuewnQ 9/06'6/0— 744 ybangsnig fuaybayly elueA|ASuUdg vsn

X S06L (9061 “5061) uuewnQ 95€8'6/0— LLL9'0Y uoyassny Auaybayly eluBA|ASUUI vsn

X S06L (9061 ‘5061) uuewIQ §208°6L0— YLLEOY $3||1BSIIA YHON fuayba|y elueA|suudg vsn

X S06L (9061 ‘5061) uuewnQ 9€/6'6/0— 161¥'0% ybungsnig fuaybayly elueA|ASUUIY ¥sn

X S06L (9061 ‘5061) uuewiQ 8051'080— WIS 0y SIYOIBH APPIMag Kuayba|ly eueAjfsuudg vsn

X 5061 (9061 "5061) uuewIQ 9878'6£0— 87€5°0F lew.ey fuaybayly elueA|ASUUAq vsn

X 868L (9061 '506L) uueWLIQ £€80°080— YOV 0y albause) Auaybay elueA|ASuUd] SN

paxnpoayu| MmaN Uy SU0ISIY 1ea unos apnyibuo] apmne] fn fyuno) ajels £1uno)

1466

*101SIH |RANIEN JO WNISN\ [RUOIIEN UBIUOSYLWS = HNAN URIUOSYHWS *(£10T) '| 3@ uewybno pue
(9061 ‘S061) UuBWIIQ ‘(— AQ paiedipul) ApNis sIYy3 dpN|dUl BIRP 3S3Y} 104 S9IINO0S "PAYISIAA 2J9M JeY] SIS DLI0ISIY B JUIDDI pUR DIIO0ISIY SB paysew sa1I§ ‘(suleaunoy Auayba||y pue abpiy Inuisayd ayl uaamiaq
Sp40d31) padnposul pue ‘(Kjuo Apnis siyl) mau ‘(ApNnis siyl Wouy 10U Ing ‘plo sieak 0G>) 3334 ‘(P|o SIeaA 0G=) D103SIY Se PAaYSINBUIISIP 348 SPI0D3Y "YSN ‘BIUBAIASUUDY Ul SPI0D3J [DWOY) SNIDQUIDIIUNIDT *| d|qeL



1467

Allison etal. | Lacunicambarus thomai in Pennsylvania

X S06L (9061 ‘S061) uuewQ ¥¥97°6L0— 90¢v° 0 9||IAsiielg puejaiowissp eluRAjsuUdg vsn

X 020t — 6207'6L0— 889¢°0F eLIpuexaly may puejalowlsap elueA|ASUUdY vsn
X 020¢ — 858€°6.0— 89/€°0% elpuexaly maN puejaiowlsap eluen|fsuudg vsn
X 0207 — 85/9°6L0— 665707 3||IAsAuniy pue[aJoWISIM elueA|Asuudg vsn
X 5107 (£107) "[e3a uewiybno 6681080~ 699207 bingsuoue) uoybuysepm elueAjfsuuag SN

X X SL0C (£107) "[e32 uewybnoy £59€°080— 6€6€°07 dlyor uoyburysem elueAjsuuag vsn

X 5061 (9061 '506L) uueWIIQ 165080~ 058€°0% umoys)abing uo3bulysepm elueA|Asuudg ¥sN

X 020 — C€0¥'080— JAaq A\ umoisiabing uoyburysem elueA|fsuuaq ysn
X 020 — ££50°080— 0€6L'07 1no4 f1y613 uoyburysem elueAjsuudg ysn
X 0207 — 7087°080— 7Ly0°07 fadsouq uobuiysepm elueAsuudg vsn
X 0207 — €€67°080— vzl oy uoyburysepm uoybulysepm elueAjAsuudg vsn
X 020z — 0¥8€°080— £r0¥ 0 umoysiabing uoybulysepm ejueA|fsuudgd vsn
X 020z — £€8€°080— S9TE0Y umoysyiabing uoybulysepm ejueAjfsuudg vsn
X 020¢ — 6v9€080— 9/0€°0% e|[any uoybulysepm elueAjfsuudq vsn
X 0207 — 6L£°080— 89107 3||iaskep) uojbuysep elueAjfsuuag vsn
X X 6107 — 169€'6£0— 9706'6¢ 3HuINYuo) 13513W0¢ eluBA|ASUUIY vsn
X S06L (9061 ‘5061) uuewnQ ¥6€7°080— YotTly RER ] RERIE] elueA|suudg vsn

X 5061 (9061 "5061) uueWLIQ 807€°080— 0068°0% wndwe NUIME] elueA|Asuuaq s

X S06L (9061 ‘5061) uuewLIQ 87L6'8L0— y9v6'0% faumeinsxung uosiapaf eluRA|ASuUdg vsn

X S06L (9061 ‘5061) uuewiQ 9851'6/0— 16€5°01 £y J3woy euelpu| elueA|ASUUdg vsn

X S06L (9061 ‘5061) uuewIQ £€881'6/0— €819°0% B EEN) euelpuj eluRA|ASuUdg vsn

X X SL0C (£L07) "[e32 uewybno 7086'6£0— 5056'6€ butpuey saxty 9udaIH elueA|fsuuaq vsn

X SL0C (£107) "[e 32 uewybno €071'080— 87I86E 9|[IASLLIOW EIIEEID) elueA|fsuuaq vsn

X SL0C (£107) "[e 32 uewybnoy 0€8€°080— 876'6¢ 3||inshesn 9UudaIH elueA|fsuuaq vsn

X S06L (9061 ‘5061) uueWIQ 6€81°080— 99686 Bangsaukem 9ud919 elueAjsuudg ysn

X S06L (9061 “5061) uuewnQ 1166'6L0— £576'6¢ bupue sadry 9Ud9.I9 elueAjsuudg ysn

X 0207 — L6£€°080— 0098'6¢ %004q|0H 3UdaIn elUBA|ASUUIY vsn
X 020C - €£5€°080— 908£'6¢ 1odaaly ENIEEID) elueA|ASUUd vsn
X 0202 — €78€°080— 1876'6¢ 3|jinsein audaln elueAjfsuuag SN
X 0207 — 97¥€080— 6€56'6€ 3|jinsein audaln elueAjfsuuaq SN
X 9114 (£102) "[e ¥ uewybnoy 1¥09°6£0— 00£0°0% 3|epsuamQ a119feq eluBA|ASUUIY vsn

X 5061 (9061 "5061) uuewnQ 7L08'6L0— 8/6L6¢ preyyiws a11afeq elueAjsuudg vsn

X 061 (9061 "5061) uuewIQ 8/956/0— wLooY 3)[1As|[auu0) aafey elueA|Asuuaq vsn

X S06L (9061 ‘5061) uuewQ ¥r19°'6£0— 8L16'6¢ lequng a11afeq elueA|ASuUdg vsn

X X 6L0C — €565°6/0— €758'6¢ alfdoryo ey eluRAJsuUdg vsn
X X 610C — ¥565°6L0— 6€986¢ alfdoryo ey elueA|fsuudg vsn
X 6L0C — 7189°6£0— Y9v6'6¢ umoyuolun a119feq eluen|fsuudgd vsn
X 6L0C — 8099'6/0— £€6L6'6E 9deuIN4 Juowa a119feq eluen|fsuuag vsn
X 6107 — 1875°6L0— 8550°0% 3||1AS||3UU0) anafey eluen|fsuuagd vsn
X 610C — €ELY'080— 0905°Ly yanog buunjewsd plojmer) elueA|fsuuaq vsn
padnpoayu| MmaN JuddY JH0)SIH 1e3) 4nos apniibuo] apne] fin £yuno) EITATS £13uno)




1468

Introduced

Historic Recent New

Year

Source

Longitude

Latitude

City

County

State

Country

2222 2 2

£ £ £ £ £ £

0
0
0
0
0
0

Mm I~ o S e
Mm = - O 1 O
MmO N 0 I~ O
SN O O o O O
TR R
o O O o ©o o
TT T T T
<t M~ NN B —= NN
T =68 5 R
o ™M O O v
o o o o < o
& S S S S =

ol

=]

= o

S g
@
= s ¥ 2 ¢
= = £ 2 o
2 > E5¢§ g
5 5 32 28
(== N = T W R - R
- T - T T T
ZE 22 B8 EE
S~ © 8 &8 & ©
T T g g g
o © ©o ©o o o
E E E E E E

=== = A~ A~
a8 v v v g

D a @ a @

Penn
Penn
Penn
Penn
Penn:
Penn:

USA
USA
USA
USA
USA
USA

O )

ghma
Loughman e
Loughman e
Loughman e
Loughman e
Loughman e

—079.5588
—079.6859
—079.4751
—079.4210
—079.6522
—079.4724

40.3466
40.5810
40.5288
40.3981
40.5130
40.3215

Greenshurg
Lower Burrell
Avonmore

New Alexandria
Murrysville
Latrobe

and
and

and
and

=R = =
a e e e v 8%

> @ o @ @ o

Penn:
Penn:
Penn
Penn
Penn
Penn

USA
USA
USA
USA
USA
USA

Check List 17 (6)

Kaine Diehl leg.; burrow excavation; 1 ¢, WLU 200618-
01 ¢ Beaver County, Georgetown, Roadside seep adjacent
to Cabin Road, 2.77 miles (4.46 km) SW of Harshaville;
40.5094, —080.4405; 8.VIL.2020; Destinee Davis, Taylor
Whitson leg.; burrow excavation; 1 114, WLU 200708-
01 » Beaver County, Georgetown, Upper Dam RCSP
adjacent to Group Camping Area Lake, 2.71 miles (4.36
km) SW of Harshaville; 40.5105, —080.4406; 8.V11.2020;
Destinee Davis, Taylor Whitson leg.; burrow excava-
tion; 1 II&, WLU 200708-02 ¢ Beaver County, Clinton,
Traverse Creek floodplain, adjacent to Heritage Trail
Lot, 3.09 miles (4.97 km) SE of Harshaville; 40.5060,
—080.3780; 7.VII1.2020; Destinee Davis, Taylor Whitson
leg.; burrow excavation; 1 115, WLU 200807-01 « Beaver
County, Harshaville, Little Traverse Creek at crossing
of Lincoln Hwy (Hwy 30), 4.66 miles (7.50 km) NE of
Frankfort Springs; 40.5421, —080.4115; 1.V1.2017; Tanya
Khan, Sarah Harmon, Greg Myers, Riley Aulick leg.;
burrow excavation; 1 O9, 63J, WLU 170601-09 * Butler
County, Harrisville, North Branch Slippery Rock Creek
at crossing of White Oak Rd (T477), 1.77 miles (2.85
km) S of Barkeyville; 41.1665, —079.9789; 20.VI1.2017,
Tanya Khan, Zachary Loughman, Riley Aulick leg.; bur-
row excavation; 1 @, 1 J, WLU 170720-07 ¢ Crawford
County, Pymatuning South, Seep and UNT of Pymatun-
ing Reservoir, 2.36 miles (3.80 km) NE of Jamestown,;
41.5060, —080.4733; 18.VIIL.2019; Tanya Khan, Patrick
Allison Jr., Destinee Davis leg.; burrow excavation; 1
113, 2 Q, WLU 190816-112 » Fayette County, Ohiopyle,
Roadside ditch adjacent to Green Brier Rd, 1.6 miles
(2.57 km) E of Chalk Hill; 39.8538, —079.5953; 27.V.2019;
Patrick Allison Jr. leg.; burrow excavation; 2 1&, 2 0%, 1
Q, 2 J, WLU CD-LT-190527-01 ¢ Fayette County, Ohio-
pyle, Floodplain of Deer Lake on Chalk Hill-Ohiopyle
Rd, 1.5 miles (2.41 km) E from Chalk Hill; 39.8523,
—079.5952; 27V.2019; Patrick Allison Jr. leg.; bur-
row excavation; 1 @, WLU CD-LT-190527-02 ¢ Fayette
County, Connellsville, Roadside ditch adjacent to Break-
neck Rd, 2.47 miles (3.98 km) S of Wooddale; 40.0558,
—079.5281; 30.VIL.2019; Patrick Allison Jr. leg.; burrow
excavation; 1 I1&, 1 J, WLU CD-LT-190730-01 * Fayette
County, Lemont Furnace, Roadside ditch/wetland adja-
cent to Yauger Hollow Rd, 1.7 miles (2.74 km) SW of
Mt. Braddock; 39.9192, —079.6607; 14 VII1.2019; Patrick
Allison Jr. leg.; burrow excavation; 1 9, WLU CD-LT-
190814-01 » Fayette County, Uniontown, Roadside ditch
adjacent to Carr Rd, 1.9 miles (3.06 km) W of Mt. Brad-
dock; 39.9463, —079.6813; 14.VII1.2019; Patrick Allison
Jr. leg.; burrow excavation; 1 J, WLU CD-LT-190814-02
* Greene County, Graysville, Roadside ditch adjacent to
Webster Rd, 2.02 miles (3.25 km) W of Nineveh; 39.9538,
—080.3445; 29V.2020; Destinee Davis, Patrick Allison
Jr., Caitlin de Vries leg.; burrow excavation; 2 113, WLU
200529-01 » Greene County, Graysville, Roadside ditch
adjacent to Hidden Valley Rd, 4.57 miles (7.35 km) SW
of Nineveh; 39.9280, —080.3822; 23.VII1.2020; Destinee
Davis, Taylor Whitson leg.; burrow excavation; 1 113,
WLU 200723-10 » Greene County, Freeport, Roadside
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Figure 4. A. Lacunicambarus thomai. B. Active burrow at Deer Lake, Fayette County impoundment. C. Active burrow. D. Roadside ditch
adjacent to Deer Lake where L. thomai occurs. E. Ovigerous specimen.

ditch adjacent to Blockhouse Rd, 0.6 miles (0.97 km)
NE of Ashtree, 39.7806, —080.3573; 25.VI1.2020; Patrick
Allison Jr. leg.; burrow excavation; 1 @, WLU 200725-
01 » Greene County, Holbrook, Roadside ditch adjacent
to Hampton Rd, 1.56 miles (2.51 km) NW of Woodruff;
39.8599, —080.3391; 27.1X.2020; Destinee Davis leg.;
burrow excavation; WLU 200927-02 ¢ Somerset County,
Confluence, Roadside ditch/floodplain adjacent to Cran-
berry Rd, in SGL-111 next to Cranberry Glade Lake, 3.6
miles (5.79 km) N of Draketown; 39.9045, —079.3691;
27V.2019; Patrick Allison Jr., Destinee Davis, Emma
McClelland leg.; burrow excavation; 1 O9, 3 J, WLU
CD-LT-190528-01 + Washington County, Claysville,
Ditch at Taylorstown Ballfields off Buffalo Creek
Rd, 7.07 miles (11.38 km) W of Washington; 40.1647,

—080.3794; 4.VII1.2020; Destinee Davis, Taylor Whit-
son, Christian Beall leg.; burrow excavation; 1 11, WLU
200804-11 « Washington County, Avella, Forested Wet-
land upstream of Serenity Farm Rd crossing, 3.02 miles
(4.86 km) W of Hickory; 40.3076, —080.3648; 16.V.2020;
Destinee Davis leg.; burrow excavation; 1 09, 174 I,
WLU 200516-01 » Washington County, Burgettstown,
Skunk Cabbage Wetland adjacent to Atlasburg Road,
1.05 miles (1.69 km) S of Atlasburg; 40.3264, —080.3837;
21V.2020; Destinee Davis leg.; burrow excavation; 1 1,
WLU 200521-01 ¢ Washington County, Burgettstown,
Wetland adjacent to Bavington Rd, 4.04 miles (6.50
km) SW of Robinson; 40.4043, —080.3839; 22.V1.2020;
Kaine Diehl, Addie Shanor leg.; burrow excavation; 1
Q, WLU 200622-12 » Washington County, Washington,
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Figure 5. A. Roadside ditch adjacent to Cranberry Glade Lake in State Game Lands 111, Somerset County where Lacunicambarus thomai
occurs. B. Small tributary flowing from Cranberry Glade Lake with its nearby floodplain. C. Floodplain of Cranberry Glade Lake and nearby
tributary where L. thomai occurs. D. Burrows present in the adjacent floodplain.

Floodplain of UNT into Chartiers Creek, 0.79 miles (1.27
km) NE of Green Hill; 40.1239, —080.2932; 22.V1.2020;
Destinee Davis, Taylor Whitson leg.; burrow excavation;
1 118, WLU 200622-21 « Washington County, Prosperity,
Roadside seep adjacent to Bell’s Lake Road, 4.02 miles
(6.47 km) W of Amity; 40.0474, —080.2801; 22.V1.2020;
Destinee Davis, Taylor Whitson leg.; burrow excava-
tion; 1 9, WLU 200622-22 » Washington County, Eighty
Four, Ephemeral pool adjacent to Mingo Creek Road,
3.77 miles (6.07 km) S of Venetia; 40.1929, —080.0532;
23V1.2020; Kaine Dichl, Addie Shanor leg.; burrow
excavation; 1 1I&, 1 @, WLU 200623-11 « Washington
County, Burgettstown, Roadside ditch adjacent to T446,
3.52 miles (5.66 km) E of Robinson; 40.4446, —080.4031;
24.1X.2020; James Krochmal leg.; burrow excavation;
1 9, WLU 200924-03  Westmoreland County, Mur-
rysville, UNT of Haymakers Run/Lou Remaley Com-
plex Run, 3.42 miles (5.50 km) SW of Wiester; 40.4598,
—079.6757; 11.VI1.2020; Patrick Allison Jr. leg.; burrow
excavation; 1 II&, 1 J, WLU 200711-01 « Westmoreland
County, New Alexandria, UNT of Keystone Lake, 4.08
miles (6.57 km) NW of New Derry; 40.3768, —079.3858;
11.VIL.2020; Patrick Allison Jr. leg.; burrow excavation;
1 114, WLU 200711-02 ¢ Westmoreland County, New
Alexandria, Roadside ditch adjacent to Slag Road, 4.73

miles (7.61 km) NW of New Derry; 40.3688, —079.4029;
11.VIL.2020; Patrick Allison Jr. leg.; burrow excavation;
19,11, WLU 200711-03.

Identification. We identified L. thomai by its dark brown
coloration, obliterated areola, suborbital angle, and
large, heavy chelae with numerous rows of tubercles on
the palm and lacking setae at the base of its fixed fin-
ger. This differs from the primary burrowing crayfish
that is dominant in Pennsylvania’s Allegheny Mountain
province, Cambarus dubius, which has a bright orange to
dark red coloration and lacks an obliterated areola. The
primary burrowing crayfish Creaserinus fodiens (Cottle,
1863) lacks a suborbital angle and has setae at the base
of its fixed finger, as well as a well-defined dactyl notch
with an enlarged tubercle anterior to the notch. Cam-
barus carinirostris Hay, 1914, a secondary burrowing
crayfish, lacks an obliterated areola and has a single row
of adpressed tubercles on the palm of the chelae.

Discussion

The updated county localities where Lacunicambarus
thomai occurs are the following: Allegheny, Armstrong,
Beaver, Butler, Crawford, Fayette, Greene, Indiana, Jef-
ferson, Lawrence, Mercer, Somerset, Washington, and
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Figure 6. A. Freshly molted Lacunicambarus thomai. B. Skunk cabbage wetland complex in Pymatuning State Park, Crawford County
where L. thomai occurs. C. Burrows present in clay substrate of wetland. D. Crayfish chimney present in wetland.

Westmoreland counties (Ortmann 1905, 1906; Lough-
man et al. 2017; this study). Lacunicambarus thomai
occupies a large portion of the Ohio River basin in west-
ern Pennsylvania. It is found throughout the majority of
the Upper Ohio River basin, but appears to be absent in
the northern parts of the Allegheny River basin. His-
torically, this species was found as far west as Punx-
sutawney in Jefferson County (Ortmann 1905, 1906),
but recent surveys (Allison 2020; Khan 2021; D. Davis
unpublished data) have not included this part of the state.
The population of L. thomai at the southern end of Pyma-
tuning State Park, Crawford County, is the furthest north
population known in Pennsylvania. While being near a
large reservoir may suggest a potential introduction, we
believe the population is native because it was found in
a skunk cabbage wetland in a relatively undisturbed area
about 36.7 km northwest of its historic range in the north-
ern Upper Ohio River basin in Mercer County (Ortmann
1905, 1906). In addition, L. thomai was recently found as
far north as Portersville, Lawrence County and Slippery
Rock, Butler County (Loughman et al. 2017). Extensive
roadside surveys for C. fodiens resulted in the discov-
ery of this population; however, no L. thomai populations

were found elsewhere in Pymatuning State Park, nor in
Pennsylvania’s Lake Erie basin (Khan 2021). A new
population of L. thomai was found in the Upper Ohio
River basin <0.8 km south of Venango County in the
headwaters of North Branch Slippery Rock Creek, Har-
risville, Butler County. A small part of the Upper Ohio
River basin extends into Venango County, and additional
populations may be further upstream near Barkeyville,
Venango County in North Branch Slippery Rock Creek
or East Branch Wolf Creek. Lacunicambarus thomai
may also be in roadside ditches or other suitable habitat
near these streams.

In the Monongahela River basin, the discovery of L.
thomai populations in the Allegheny Mountain Province
is particularly intriguing, as these records are outside the
known distribution of L. thomai in Pennsylvania. Prior
to Allison (2020), the most recent survey for burrow-
ing crayfishes in western Pennsylvania (Loughman et
al. 2017) did not discover L. thomai east of the Chest-
nut Ridge. As previously stated, Ortmann (1905, 1906)
defined the southeastern extent of L. thomai being the
Chestnut Ridge (Figs. 1, 3), but described a population
of L. thomai occurring sympatrically with C. dubius at
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lower elevations along the Chestnut Ridge. Ortmann
(1905, 1906) described C. dubius as being limited to
southwestern Pennsylvania between the Chestnut Ridge
and Allegheny Mountain front. Both Loughman et al.
(2017) and Allison (2020) agreed with this distribu-
tion; furthermore, Allison (2020) found populations of
C. dubius and L. thomai on directly opposite slopes of
the Chestnut Ridge (C. dubius on the eastern slope and
L. thomai on the western slope; Fig. 1). While L. thomai
was reported to have entered the Allegheny Moun-
tain Province in West Virginia, this has only occurred
in the extreme southwestern edge of the physiographic
province; it is replaced by C. dubius in all other areas
of this province (Jezerinac et al. 1995). This would indi-
cate that a natural barrier exists between the two species
(the Chestnut Ridge; Fig. 1), and perhaps Ortmann was
in error when describing the sympatric occurrence of L.
thomai and C. dubius near Dunbar, Fayette County (Fig.
1; no specimen records from Ortmann’s collections rep-
resent a population of C. dubius near Dunbar). Both pop-
ulations of L. thomai found east of the Chestnut Ridge
were found associated with man-made impoundments
(Deer Lake and Cranberry Glade Lake). Burrows were
excavated in the areas surrounding these sites and no
additional populations of L. thomai were found; instead,
C. dubius was present. It is possible that L. thomai may
still be present at other localities in between the Chest-
nut Ridge and Allegheny Mountains; however, no addi-
tional populations were discovered during surveys for C.
dubius (Allison 2020).

With the Chestnut Ridge acting as a seemingly nat-
ural barrier between L. thomai and C. dubius, these
isolated occurrences of L. thomai in association with
man-made impoundments may be resultant of an intro-
duction. Lacunicambarus thomai has been reported as
introduced in western Maryland, where it was found in
the northern reaches of Deep Creek Lake, an area with
heavy anthropogenic use (Loughman 2010). An exuvia
of Procambarus acutus (Girard 1852), an introduced spe-
cies in southwestern Pennsylvania, was found adjacent to
the L. thomai colony in the floodplain of Cranberry Glade
Lake. With one exotic crayfish introduction occurring in
this locality, it is plausible that L. thomai may have been a
bait bucket introduction to this area. While primary bur-
rowing crayfish spend the majority of their lives within
the complex burrows they construct, some species can
be found in open waters seasonally (Hobbs 1942, 1981;
Loughman and Simon 2011). Lacunicambarus thomai
can be found in open water during early spring (Jezeri-
nac et al. 1995; Loughman and Simon 2011) and late win-
ter (Loughman and Simon 2011), making it possible for
this species to be collected as bait, though during limited
times of the year. Another introduction method that has
been suggested for burrowing crayfishes is through the
transportation of construction fill, with a population of
Cambarus loughmani Foltz et al., 2018 at Chief Logan
State Park, West Virginia, potentially introduced by this
method (Foltz et al. 2018). This may explain why these
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particular L. thomai populations are present along road-
ways; if introduced through this method, they may have
migrated over land to nearby impoundments.

Interactions between L. thomai and C. dubius popu-
lations have not been well-studied. In West Virginia, L.
thomai and C. dubius were reported to co-occur with
each other (Jezerinac et al. 1995), but it was not speci-
fied if these were true C. dubius or another member of
the C. dubius complex. Lacunicambarus thomai has
been found in association with another burrowing cray-
fish, C. fodiens in West Virginia (Jezerinac et al. 1995).
These studies suggest that L. thomai and C. dubius may
be able to co-exist in Pennsylvania. While it is plausi-
ble that L. thomai was introduced in these areas, there
are over 100 localities between the Chestnut Ridge and
Allegheny Mountains with crayfish burrows that have
not been excavated and the species creating the burrows
is unknown (Allison 2020). It is recommended that these
localities be investigated further to better understand
not only the distribution of L. thomai in the Allegheny
Mountain province, but also the overall abundance of
C. dubius in the area. Private citizens that live in the
vicinity of suspected L. thomai introduction sites should
be interviewed to determine how long L. thomai has
occurred in the area and if construction fill has been
deposited in the vicinity of the introduction sites. The
challenge to this approach is that private citizens are not
likely to be able to distinguish L. thomai from C. carin-
irostris, a native crayfish that also constructs burrows
and occurs throughout western Pennsylvania. Further-
more, a thorough investigation of the distribution of L.
thomai in western Pennsylvania is needed, as was done
for C. dubius by Allison (2020). These surveys should
focus on areas without recent thorough surveys such as
Armstrong, Jefferson, Lawrence, Mercer, and Venango
counties.
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